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The Old Landslide Scarp
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Existing Conditions



44



55



66

Model of Jerome



77

 



88



99



1010

Proposed Site of Jerome Rest 
Area Structure



1111

So What Caused the 
Landslide?
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Potential CausesPotential Causes
Low shear strength soils in the near surface;Low shear strength soils in the near surface;
High groundwater conditionsHigh groundwater conditions
–– caused by heavy rainfall events,caused by heavy rainfall events,
–– leaking water and fire pipelines,leaking water and fire pipelines,
–– surface water concentration near the head scarp, andsurface water concentration near the head scarp, and
–– breaks in the concrete ditch on Cleopatra Hill breaks in the concrete ditch on Cleopatra Hill 

immediately above the slide area.immediately above the slide area.

Assimilated seismic eventsAssimilated seismic events
–– created by Coyote blasts at the United Verde Mine, andcreated by Coyote blasts at the United Verde Mine, and
–– mine blasts from the UVX Mine.mine blasts from the UVX Mine.

A seismic event in 1931.A seismic event in 1931.
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Potential Causes contPotential Causes cont’’dd
Movement along the Verde fault and a subsequent Movement along the Verde fault and a subsequent 
potential for change in the groundwater regime;potential for change in the groundwater regime;
OversteepeningOversteepening of some slopes to construct of some slopes to construct 
buildings (such as on the fill sides of Main and buildings (such as on the fill sides of Main and 
Hull).Hull).
Soil creep Soil creep -- the ground may have begun to creep the ground may have begun to creep 
in the mid 1920in the mid 1920’’s and continued to creep until the s and continued to creep until the 
remaining factors came together to cause remaining factors came together to cause 
significant mass movement and the landslide in significant mass movement and the landslide in 
1936.1936.
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Historical SummariesHistorical Summaries
The Town of JeromeThe Town of Jerome
United Verde Mine United Verde Mine –– 1888 to 19531888 to 1953
–– Coyote Hole BlastingCoyote Hole Blasting

United Verde Extension Mine United Verde Extension Mine –– 1912 to 19351912 to 1935
The Major Landslide in Jerome The Major Landslide in Jerome –– 1924 to 19391924 to 1939
–– LandslideLandslide
–– ArbitrationArbitration
–– Small verses UVXSmall verses UVX
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SUBSURFACE CONDITIONSSUBSURFACE CONDITIONS
GeologyGeology
GeomorphologyGeomorphology
Site and Regional Site and Regional SeismicitySeismicity
Soil and Bedrock ConditionsSoil and Bedrock Conditions
Field Test ResultsField Test Results
Inclinometer Measurement ResultsInclinometer Measurement Results
Time Domain Time Domain ReflectometryReflectometry ResultsResults
Laboratory Test ResultsLaboratory Test Results
Groundwater ConditionsGroundwater Conditions
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GeologyGeology
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View of Site and UV MineView of Site and UV Mine
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Soil and Bedrock ConditionsSoil and Bedrock Conditions

F IG U R E  2 :   C r o s s  s e c t io n  th r o u g h  la n d s l id e  d e p ic t in g  g e o lo g y  a n d  s u r fa c e  g e o m e tr y .
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Soil and Bedrock ConditionsSoil and Bedrock Conditions
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FIGURE 3: Close up of cross section shown in Figure 2.
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Time Domain Time Domain ReflectometryReflectometry
10/23/2002

Relative Reflectance

D
ep

th
 (f

ee
t)

Arizona Department of Transportation
Jerome City TDR 1
2048 Data Points

0 150 300 450 600 750 900 1,050 1,200
-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

A Legend
A - 23 Oct 02



2222

Sliding JailSliding Jail

Will This Happen Again

To Our ADOT Structure?
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Sliding JailSliding Jail
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Cracked BuildingCracked Building

Or Maybe This?
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ENGINEERING ANALYSESENGINEERING ANALYSES
Landslide CharacterizationLandslide Characterization
Mine SubsidenceMine Subsidence
Causes of Landslide and Potential Causes for Causes of Landslide and Potential Causes for 
RecurrenceRecurrence
–– Low shear strength soils in the near surface;Low shear strength soils in the near surface;
–– High groundwater conditionsHigh groundwater conditions

caused by heavy rainfall eventscaused by heavy rainfall events
leaking water and fire pipelinesleaking water and fire pipelines
surface water concentration near the head scarpsurface water concentration near the head scarp
and breaks in the concrete ditch on Cleopatra Hill immediately and breaks in the concrete ditch on Cleopatra Hill immediately 
above the slide area.above the slide area.

–– Seismic events and assimilated seismic eventsSeismic events and assimilated seismic events
–– Movement along the Verde fault from the Coyote blasts or the Movement along the Verde fault from the Coyote blasts or the 

seismic eventseismic event
–– OversteepeningOversteepening of some slopesof some slopes
–– Soil creepSoil creep
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ENGINEERING ANALYSES contENGINEERING ANALYSES cont’’dd

Strength ParametersStrength Parameters
–– Residual CohesionResidual Cohesion
–– Effective Residual Friction AngleEffective Residual Friction Angle

Slope Stability AnalysesSlope Stability Analyses
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Slope Stability AnalysesSlope Stability Analyses
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Summary of Stability AnalysesSummary of Stability Analyses
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Risk AnalysisRisk Analysis
The accuracy with which the factor of safety The accuracy with which the factor of safety 
for a given slope can be determined, is for a given slope can be determined, is 
based on the following most significant based on the following most significant 
factorsfactors::
–– Variability of surface conditionsVariability of surface conditions
–– Variability and type of subsurface conditionsVariability and type of subsurface conditions
–– Validity of the analytical methodValidity of the analytical method
–– Validity of simplifying assumptionsValidity of simplifying assumptions
–– Intensity of studyIntensity of study
–– Certainty of the design loading conditions Certainty of the design loading conditions 

occurring occurring 
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Probability of FailureProbability of Failure
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Thank You for 
Your Attention!


